IN T R O D U C T IO N
. G iven these descriptive depictions o f dominance, it is considered characteristic of primate groups that w ithin a particular group relative individual dominance rankings are allo tted to each group member (Carpenter, 1963) .
The dominance status or rank ordering o f individual monkeys w ithin a social unit (group, troup, e tc .) in field settings provides for social integration and group control in the natural environment (Carpenter, 1964) . Disruptions of this dominance hierarchy lead to subsequent disruptions of the behavior of the group. Carpenter (1963) upon descriptions o f dominance and subordinance. Secondly and most important, they adopted a competitive food situation wherein the dominant member of a pair of monkeys was defined as that animal recovering more food than the other. Food was delivered to the pair by means of a food chute in such a way that both animals had an equal opportunity to claim and eat i t . Maslow (1936) suggested in a following experiment that dominance relations among rhesus macaques are quickly established and highly stable. He also pointed out that there was a general trend for the largest animals to be the most dominant and given situations o f food deprivation the dominance roles were more sharply defined between individual animals. Objections to this type of competition were raised by Schusterman (1964) who indicated that competition was over when the food was eaten. He tested dominance with a manipulatory incentive in the form o f different lengths of rope placed in a cage containing two paired monkeys. The measure o f dominance was the amount of time each animal was in contact with the rope during a five minute period. He found that with the manipulatory incentive, a persistent competition situation was formed. This situation differed from the former in that between trials the pairs displayed more aggression, less grooming, and less play behavior.
An increasing number of investigators have employed the use of a competi tive food situation between pairs o f monkeys as a laboratory
A variety of variables have been investigated in relation to their effect on dominance in non-human primates; among these are social experience, environ mental situation, sex, w eight, deprivation, and a rtific ia l manipulations.
Experimental investigation of these variables is examined in the following para graphs .
In attempting to determine the effects of social experience on dominance behaviors, Angermeier, Phelps, O reste, David and Reynolds (1967) set up four rearing conditions for 28 male rhesus macaques. These conditions consisted of:
Strict isolation ( S I ) no visual or tactual contact between individuals; 2 .
Partial isolation ( P I ) some visual and moderate tactual contact between cage neighbors; 3 . Social (S ) two animals per cage and visual and tactual contact between cages; and 4 . Enriched social (E S ) same as (5) plus play objects, swings and televisions. Conclusions from this study were that the Partial isolation group tended to be heavier and have higher dominance ratings than the other three groups. However, they did suggest that visual and tactual experience are important factors in establishing dominance hierarchies. In another study it was stated that differential early rearing has no effect upon later dominance status, and that what is important in the formation of a new hierarchy was the individual monkey's previously achieved dominance status . 
Subjects
Eighteen rhesus monkeys (M acaca mulatto) were used as subjects (the same animals used in the pilot study, see Tables 1 and 2 ). The subjects were put into two high protein diet groups and two low protein diet groups as listed in Table 3 .
Group I has six animals, five females and one male, and was started on a low protein diet at 210 days of age. Group II has three males and one fem ale, and was started on a high protein diet at 210 days of age. Group III has two males and two female%and was started on a low protein diet at 180 days of age.
Group IV has three females and one m ale, and was started on a high protein diet at 120 days of a g e .
A ll animals were separated from their mothers at 90 days of age and maintained on a purified diet that was isocaloric and either contained 3% Procedure A ll animals were tested on the three different competitive situations in the following order; first, a ll Ss were tested on the standard W G TA measure; secondly, a ll Ss were tested on the PBC measure; and fin a lly , a ll Ss were tested on the shock avoidance measure. The procedures used for each of those situations are described below.
In the W G TA food competition measure of dominance, following shaping of food retrieval and fam iliarization in the apparatus, the test procedure was:
1. Both Ss were placed in the apparatus, alternating which S^was placed in the apparatus first throughout the trials.
.
A period o f one minute elapsed before the initiation of the first tria l. period of one minute elapsed before the first tria l. 3 . The food delivery tray was pushed between the two cages.
. O ne piece of food was

. A
4 . After 10 seconds the plexiglas partitions were raised allowing the food the be removed. The shock intensity levels used in the shock avoidance competition (see Table 3 ) show that the low protein rhesus has a lower shock response level than the high protein rhesus. Since in testing between groups III and IV the average response shock level between the individuals being tested was used, then the low protein anim al, in most cases, was tested under a shock intensity higher than his response shock level; whereas the high protein rhesus was tested at a level lower than his response shock le v e l.
. When one of the
DISCUSSION
The high correlations found between W G T A food competition and
This situation would lead to speculation that the low protein animals were under greater motivation than the high protein animals with whom they were paired in the shock avoidance com petition. Y e t, the high protein animals out performed the low protein animals on the shock avoidance competition situation.
Observation of the animals during testing demonstrated that the low protein animals were not freezing to the increased intensity. However, the start box behavior patterns between groups were noticeably different. The nonappetitive measure consisted of shock avoidance competition,, The results indicated that rhesus monkeys raised on low protein diets were rated more dominant than those raised on high protein diets on food competition and that high protein rhesus monkeys were more dominant on avoidance competition. A ll three measure ment techniques were found to be stable, and the two appetitive measures correlated highly.
The low protein rhesus
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